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8-12 s before intracoronary electrocardiographic changes. During acute ischaemia there was a decrease in left ventricular ejection fraction (P (( 0.001) and stroke volume (P (( 0.001) and an increase in end systolic volume (P (( 0 001) and left ventricular end diastolic pressure (P (( 0.001). No statistically significant changes were observed in systolic blood pressure or heart rate. The aortic diastolic pressure increase was correlated with the decrease in ejection fraction (r = -0-95, P (( 0.001) and with the increases in end systolic volume (r = 0-86, P (( 0.001) and left ventricular end diastolic pressure (r = 0-85, P << 0.001). Conclusions-The rise in diastolic aortic pressure during percutaneous transluminal coronary angioplasty occurs earlier than intracoronary electrocardiographic changes and is related to ischaemic left ventricular systolic dysfunction.
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Although systolic blood pressure behaviour has been extensively studied in patients with coronary artery disease' 2 and well correlated with myocardial ischaemia3 4 there are few data on diastolic blood pressure response during ischaemia. We and others have recently shown that the rise of diastolic blood pressure during stress testing in patients with coronary artery disease is an index of latent left ventricular systolic dysfunction56 and is not correlated with the number of stenotic arteries, as others have previously suggested.78 In all studies diastolic blood pressure was measured during stress induced ischaemia, while the indices of left ventricular systolic function were measured at rest. Percutaneous transluminal coronary angioplasty offers a unique opportunity to study the sequential changes in left ventricular function during transient occlusion of the vessel and thus during acute myocardial ischaemia. It has been well documented that during coronary angioplasty there is an impairment of the haemodynamic indices of left ventricular systolic function.9-'2 Although an increase in diastolic blood pressure has been observed during coronary angioplasty'3 no relation between diastolic blood pressure and left ventricular haemodynamic variables was found.
The purpose of this study was to investigate the relation between diastolic aortic blood pressure response and left ventricular systolic dysfunction during percutaneous transluminal coronary angioplasty.
Methods

STUDY PATIENTS
Twenty six patients (22 male and four female), aged 56 (SD 10) years with left anterior descending coronary artery disease were included in this study. All patients had a history of stable angina (Canadian Heart Association, classes III-IV) and were in New York Heart Association functional class I. All patients were receiving oral antianginal treatment (stopped 24 hours before the procedure), sublingual glyceryl trinitrate (when necessary), and aspirin, while 23 of them were also taking ,B blocker medication which was stopped three days before the procedure. None of the patients had had angioplasty of a totally occluded artery or had a history of myocardial infarction or hypertension.
Coronary angiography, performed two to five weeks before angioplasty, showed significant proximal left anterior descending artery stenosis (defined as > 85% of lumen diameter). 137  72  145  84  8  12  93-6  104-3  65  55  10  10-7  2  140  75  140  76  0  1  96-6  97-3  80  75  5  1-3  3  120  72  125  85  5  13  88-0  98-3  57  43  14  10-3  4  150  90  153  132  3  12  130-0  139-0  45  35  10  9-0  5  130  55  138  59  8  4  80-0  85-3  52  48  4  5-3  6  113  63  119  75  6  12  79-6  89-6  47  37  10  10-0  7  118  75  120  90  2  15  89-3  100-0  65  48  17  11-7  8  135  75  137  85  2  10  95-0  102-3  70  62  8  7-3  9  118  75  123  93  5  18  89-3  103-0  50  30  20  3-7  10  135  67  131 diastolic volume (9-8 (3 2) ml/M2) and end systolic volume (25-6 (6&4) ml/M2). Heart rate and systolic blood pressure did not change during angioplasty, whereas mean blood pressure increased (9 2 (4 1) mm Hg). The correlation coefficients of the difference in aortic diastolic pressure before and during angioplasty compared with differences in the haemodynamic variables are shown in table 2. The difference in aortic diastolic pressure before and during angioplasty was not correlated significantly with baseline left ventricular function. The individual results for the whole study group are given in table 3.
Discussion
This study shows that during percutaneous transluminal coronary angioplasty there is an increase in mean aortic pressure because of an increase in diastolic aortic pressure. This increase in diastolic blood pressure precedes the intracoronary electrocardiographic changes and is well correlated with the impairment of left ventricular systolic function when myocardial ischaemia occurs.
DIASTOLIC AORTIC PRESSURE AND LEFT VENTRICULAR HAEMODYNAMIC CHANGES
Since the systolic aortic pressure before and during coronary angioplasty was similar in all patients, the increase in mean aortic pressure was related to the increase in diastolic aortic pressure. This increase was well correlated with the left systolic ventricular function, expressed by a decrease in ejection fraction and stroke volume, and an increase in left ventricular end systolic volume and end diastolic pressure. The impairment of left ventricular systolic function during coronary angioplasty has been well established in previous studies where left ventricular systolic dysfunction during angioplasty was reported in experimental animals'6 17 and humans.81' More specifically, it has been suggested that during angioplasty there is a reduction of left ventricular systolic function which is characterised by a rightward displacement of the end systolic pressure-volume relation.8
MECHANISM OF BLOOD PRESSURE CHANGES
Although diastolic blood pressure is the primary determinant of arterial baroreflex neuroeffector responses in humans,'8 the exact mechanism by which diastolic blood pressure is raised is not totally clear. It has been suggested that there is a muscle afferent feedback mechanism, whereby signals are sent from receptors in contracting muscle to the brain, stimulating sympathetic centres,'9 or most likely excited through a metabolic mechanism.20 Moreover, it has been shown that there is a greater increase in mean arterial pressure when the muscle is rendered ischaemic than when ischaemia is absent.2' Inadequate cardiac output relative to local tissue demands, generating ischaemia, would therefore affect blood pressure responses.
When the heart is coupled to the circulation the resulting pressure and flow are determined by the mutual mechanical interaction of the ventricle and the circulation, and not by either one or other acting independently.22 In this respect, the physiological terms "cardiac output" and "arterial pressure", which refer to the flow and pressure determined by the joint interaction of the heart and circulation, could be misleading. In the diseased ventricle the mutual interaction between the ventricular pump and the arterial load becomes more pronounced.2' Maintenance of a normal or nearly normal level of arterial pressure is 7  27  47  11  16  5  26  42  9  18  9  28  50  10  19  9  27  52  9  14  5  28  46  10  19  9  28  56   11  22  11  30  62  8  14  6  27  50  9  23  14  30  62  10  14  4  27  47  9  22  13  29  58  10  35  25  31  62  8  32  24  34  69  10  34  24  33  67  13  28  15  29  58  9  16  7  27  45  12  38  26  32  65  10  21  11  29  51  11  19  8  26 
